Objectives-To investigate the importance of vitamin A deficiency as a cause of childhood blindness and severe visual impairment (SVI) A.4 Vitamin A deficiency is usually seen in combination with protein energy malnutrition and acute systemic illnesses notably diarrhoeal diseases and measles.5 The interaction of biological, nutritional, and socioeconomic factors resulting in vitamin A deficiency is complex and this is reflected in its varying prevalence in different communities.
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India has a system of federal government and this is reflected in public health planning and implementation. The rapid industrialisation of parts of the country has contributed to the wide range of socioeconomic conditions seen.
A review of the prevalence of clinical vitamin A deficiency in preschool children estimated a range from 4. 4% to 34e1% in different regions of the country.6
Data on blindness due to lack of vitamin A have uses in the planning of ophthalmic services at central and state level as well as in formulation of public health policies to combat the deficiency and its associated morbidity and mortality. principal and to the local liaising ophthalmologist who agreed to provide further assessment and treatment as required.
Results
A total of 1411 children were examined. The results presented relate to the 1318 children who had SVI or blindness using the WHO classification.7 Altogether 44% (573) of these children were under 11 years and 56% (769) were between 11 and 15 years; 58% were male. The study identified that 19% (245/1318) of the SVI/blindness was attributable to vitamin A deficiency. In these children the age and sex distributions were similar to the study group overall with 40% (96/245) of children under 11 years and 52% (127/245) being male.
While the proportion of children with SVI/blindness attributable to vitamin A deficiency was found to be 19% for the whole study group, the proportion varied by state. The findings by state are presented in table 1. The range for the nine states varied from 8% in Kerala to 27% in Madhya Pradesh.
In Tamil Nadu children were examined separately in the state capital of Madras, the smaller town Madurai, and in the rural setting of Palayamkottai. Vitamin A deficiency was responsible for 8% childhood SVI/blindness in the blind school of the state capital, for 12% in the town of Madurai, and for 30% in the rural area of Palayamkottai (table 2) .
Discussion
The main purpose of the study was to identify the major causes of SVI and blindness in children in India. There are methodological problems inherent in the study of children attending schools for the blind. Firstly, it is not possible to estimate prevalence rates for the population. Secondly, by exclusion of children who are not normally admitted to schools for the blind, for example those with multiple disabilities, biased estimates of the relative importance of different causes of visual impairment may result. Exclusion of preschool children means that those children who die as a result of the disease causing blindness before reaching school age are not included. While most schools in the study had pupils from urban and rural backgrounds, access is usually The proportion of SVIfblindness attributable to vitamin A deficiency in this study of 1318 children is 19%. The clinical findings of corneal scarring, anterior corneal staphyloma or phthisis bulbi, in conjunction with corneal pathology in the other eye, were used to identify children with probable previous keratomalacia. In the absence of documented biochemical or histological evidence it is not possible to be certain that all these children had corneal pathology resulting from vitamin A deficiency. It is, however, the most probable cause in children in this setting. Overall, corneal diseases accounted for 26% (348) of children with SVI/blindness in this study. The other causes of corneal scarring were measles in 3% (42); ophthalmia neonatorum in 1% (10) ; harmful traditional eye medicines in 1% (11) ; and trauma and keratitis in the remaining 3% (40) (table 3).
Vitamin A deficiency is known to be associated with a high mortality. I The children seen in this study of schools for the blind therefore represent those surviving the deficiency state and its associated mortality and probably represent a minority of all those children who develop keratomalacia. '2 It is not possible to estimate the prevalence of vitamin A deficiency in the population from the study data. Lack of vitamin A is, however, the most common single cause of blindness in children in this study from India. Moreover, it is amenable to prevention unlike some of the other causes identified. In the majority of children with corneal scarring, diarrhoeal diseases or measles were associated with the onset of visual loss. Both diseases are public health problems in India and are potentially preventable.
Comparison with blind school studies in other countries shows the contribution of vitamin A deficiency to range from 500/o-70% in East Africa (Ethiopia, Malawi, and Tanzania),13 to 250/%-40% in West Africa (Ghana, Togo, and Benin),14 and 1% in Chile. 14 This range probably reflects the differences in prevalence of vitamin A deficiency and its associated diseases. Measles, for example, is particularly important as a predisposing factor in African countries. '3 Diarrhoeal diseases are known to be important in Asia.'5 Such differences partly reflect the success of primary health care interventions such as measles immunisation, teaching of oral rehydration practices, and nutrition education programmes in operation in these countries.
The data for India suggest that marked regional variations between states exist. The observed differences between states may reflect true differences in the prevalence of vitamin A deficiency or in the diseases predisposing to it. The traditional view, based on studies in the 1 970s, is that vitamin A deficiency is seen most frequently in West Bengal and in the southern states -Tamil Nadu and Kerala.'6 Since the 1970s various vitamin A prophylaxis schemes have been implemented at national and local level with varying degrees of success. This has resulted in a changing pattern in the presentation of clinical vitamin A deficiency, with keratomalacia being reported uncommonly in Kerala and in the northern states of Haryana, Punjab, and Himanchal Pradesh.16 The findings of this study appear to be consistent with this evolving pattern.
Between 1980 and 1989 the first phase of the Tamil Nadu integrated nutrition project was implemented with the aim of improving family nutrition and maternal and child health services. This succeeded in halving the prevalence of malnutrition in Tamil Nadu.2 It is of interest that while the overall proportion of blindness due to vitamin A deficiency in Tamil Nadu is 19% and therefore the same as the proportion for the country as a whole, variations are observed within the state with an urban-rural gradient from 8% to 30%. It is possible that these observations reflect differences in awareness of and access to preventive health care between urban and rural populations. These observed variations highlight the importance of health policy evaluation not only at national and state levels but also at district and local community levels.
The standardised examination procedures and definitions of visual loss permit useful comparisons with studies performed elsewhere in the world and facilitate comparisons with follow up studies using the same methodology that could be carried out in the future in India. The simple, quick, and inexpensive examination of children in blind schools can be used as an indicator to identify communities in which vitamin A deficiency is likely to be a significant problem. Subsequent detailed population based studies, targeted at high risk communities, using conjunctival impression cytology and serum retinol concentrations, can then be carried out to confirm subclinical and clinical vitamin A deficiency.
Conclusion
This study identifies vitamin A deficiency as the most common single cause of severe visual impairment and blindness in children in India.
Regional variations are observed. Further surveillance of the causes of blindness in children entering schools for the blind may be a useful and simple indicator with which to monitor the impact of public health measures to combat vitamin A deficiency.
